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C noMoiubio MeTcma HHCTpyMeHTajibHoro HeHTpoHHO-aKTHBaunoHHoro aHajiH3a 6buiH 
H3yneHbi o6mne 3aKOHOMepHOCTH 6HoaKKyMyjiHUHH HexoTopbix MHKpoajieMeHTOB b o6 - 
pa3uax xpoBH, xcejiHH, nojiyneHHbix ot 6ojibHbix onHCTopxnzumMH, HMeiomnx pa3JiH4Hbie 
3THOJiorH4ecKHe BapnaHTbi HHBa3HH onncTopxoB hjih/h MeTopxoB. fljiH pemeHHH Bonpoca 
o bo3moxhocth 3apa>KeHHH o6cjie^oBaHHbix 6ojibHbix He TOjibKo O. felineus (Rivolta, 
1884), ho h TpeMaTOflaMH po,aa Metorchis , b 4acTH0CTH Metorchis bilis (Braun, 1890), npo- 
Bozmjiocb onpeaejieHHe cneuH(J)H4ecKHx npoTHBOonHCTopxo3Hbix h npoTHBOMeTopxo3Hbix 
aHTMTejI B CbIBOpOTKaX KPOBH 60 JIbHbIX C 0B0CK0nH4eCKH yCTaHOBJieHHOH HHBa3Heil onnc- 
TopxnaaMH. H 3 139 o6cjie,aoBaHHbix 6ojibHbix jiKxaen 56.1 % HMejin MHKCT-HHBa3Hio onnc- 
TOpXOB H MeTOpXOB, 41.7 % 6bIJIH Cepon03HTHBHbI TOJIbKO B OTHOUieHMH OnHCTOpXOB, 
a 2.1 % OKa3ajIHCb CepOn03HTHBHbIMH TOJIbKO B OTHOUieHHH MeTopxoB. YCTaHOBJieHO, 4T0 
y 60 JIbHbIX JHO^eH, HMeBUIHX MHKCT-HHBa3HIO OnHCTOpXOB H MeTopxoB, 0TMe4aeTCfl nOBbl- 
uieHHe co^epxcaHHH b kpobh h )Ke;i4H paaa T0KCH4Hbix, ycjiOBHO-acceHunajibHbix h acceH- 
unajibHbix MHKpoajieMeHTOB (pTyro, xpoMa, ue3HH, jiaHTaHa, 6poMa, cejieHa, uHHKa) no 
CpaBHeHHK) C 60 JIbHbIMM C MOHOHHBa3HeH 3THX rejIbMHHTOB H 3flOpOBbIMH JHOflbMH. HaH- 
6ojiee 4acT0 perncTpMpoBajiocb cymecTBeHHoe noBbiuieHne co^epxaHHH b opraHH3Me xpo¬ 
Ma h pTyTH. 


3a6oneBaHHH uejiOBeKa h xhbothmx, Bbi3BaHHbie TpeMaTOTxaMH ceM. Opist- 
horchiidae, mmciot uinpoKoe pacnpocTpaHeHMe. M3BecTH0, 4to HanSojiee xpyn- 
HbiM npnpoAHbiH ouar onHCTopxo3a, Bbi3BaHHbin Opisthorchis felineus (Rivol¬ 
ta, 1884), CBH3aH c 06b-MpTbiuiCKHM penHbiM SacceiiHOM b 3ana£HOH Ch6hph 
(CbicKOBa h jx p., 2001). B HacToamee BpeMH nojiyneHbi ceponornnecKHe £OKa3a- 
TejibCTBa Toro, 4to poTtcTBeHHbie BHTtbi Metorchis bilis (Braun, 1890) (chhohhm 
M. albidus) w M. conjunctus (chhohhm M. intermedius) cnocoSHbi Bbi3biBaTb 3a6o- 
jieBaHHe jiioach — MeTopxo3 (Mac Lean et al., 1996; Oe,aopoB h £p., 2000). 

CornacHo HMeiomHMca oraejibHbiM coo6meHHHM, h3bcctho, hto y 6o;ibHbix 
onncTopxo30M bo3moxho noBbimeHHe co^epxaHHH b o6pa3uax bojioc h kpobh 
TaKHX MHKp03JieMeHTOB (M3), KaK CBHHeU, acejie30, HHKeJlb, UHHK, K06aJlbT, 
MapraHeu (KajiHHHH, 1987; Apn^yjuiHHa, 2000). Otihuko 3aKOHOMepHOCTH h 
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B03M0)KHbie npHHHHbl 3TOVO HBJieHHH OCTaiOTCH He OCBemeHHbIMH B JTHTepaType. 
Uejib HacTOHinew pa 6 oTbi — H3yHHTb o 6 mne 3aKOHOMepHOCTH aKKyMyjiauHH He- 
KOTopbix M3 b o6pa3ixax kpobh h xcejinn, nojiyneHHbix ot 6 ojibHbix onncTopxH- 
jx 03aMH, npoxcHBaiomHx b r. Tomckc h HMeiomHx pa 3 JiH 4 Hbie 3 THOJiorHHecKHe 
BapnaHTbi HHBa3HH onncTopxoB hjih/h MeTopxoB. 


MATEPMAJI M METOflMKA 

06pa3Ubi kpobh jinn onpe/iejieHHH M3 c noMombio Merajia HHCTpyMeH- 
TajibHoro HeHTpoHHo-aKTHBauHOHHoro aHaJiH3a nojiyqajin ot 139 6 ojibHbix, 
HMeBIUHX JIH 60 MOHOHHBa3HIO O. felineUS HJ 1 H M. bilis, JIH 60 MHKCT-HHBa3HIO 
3THX reJIbMHHTOB (B03paCT 40.6 ± 5.1 JieT), H 32 3ZlOpOBbIX JHOJieH (B03paCT 
35.4 ± 7.2 JieT). KpoMe toto, M3 onpejiejifljiH b o 6 pa 3 uax xcejiqn (nopunn C), 
no/iyneHHbix npw jiyojieHajibHOM 30H£HpoBaHHH ot 22 6 ojibHbix h ot 8 3#opoBbix 
JiKXaen. Bee 6 ojibHbie 6 buiH xchtcjihmh r. ToMCKa h rocnMTajiH 3 HpoBaHbi b hh- 
cJ)eKUHOHHyio KJiHHHKy TOY BTIO Ch 6 hpckoto rocy/iapcTBeHHoro mcjihuhh- 
ckoto yHHBepcHTeTa Poc 3 jtpaBa. ,ZI,HarH03 bo Bcex cjiyqaax 6 biJi nojtTBepxoteH 
o 6 HapyxceHneM hhu b npo 6 ax xcejinn, nojiyneHHbix npn jiyojieHajibHOM 30Hjtnpo- 
BaHHH. llocKOJibKy KonpooBocKonnqecKoe nccjiejiOBaHHe He no3BOJineT uaeHTH- 
(jDHUHpOBaTb BH£ OnHCTOpXHJl, TO HBMH 6 bIJIH HCn0JIb30BaHbI CepOJIOTHHeCKHe 
MeTO/ibi. JXjih onpeziejieHHH thtpob aHTHTeji k aHrareHaM M. bilis Hcnojib30BaJica 
MeTO jx «caH£BHHeBoro» TBep/to(|)a 3 Horo HMMyHOcjjepMeHTHoro aHajiH 3 a (Pauly, 
Schuster, 2003). fljin onpejiejieHHH thtpob aHTHTeji k aHTnreHaM O.felineus hc- 
nojib30BajiH HMMyHO(J)epMeHTHbie tcct cwcTeMbi D-3304, D-2904 h D-2906 npo- 
H 3 BO/tCTBa 3AO «BeKTop-EECT» (noc. KojibuoBO Hoboch 6 hpckoh o 6 ji., Poc- 
chh), no3BOJiHiomHe onpe/tejiHTb THTpbi cneuHcjDHHHbix HMMyHorjio 6 yjiHHOB 
Kjiacca G, M h uHpKyjinpyiomHe HMMyHHbie KOMnjieKCbi. B KOHTpojibHOM rpyn- 
ne Bee o 6 cjie£OBaHHbie hmcjih oTpnuaTejibHbie pe3yjibTaTbi KonpooBocKonn- 
HeCKHX H CepOJIOTHHeCKHX aHaJIH30B B OTHOlLieHHH HHBa3HH reJIbMHHTOB. Bee 
o 6 cjie/iOBaHHbie jinua He hmcjih npocjjeccHOHajibHoro KOHTaKTa c TnxcejibiMH Me- 
TajuiaMH hjih jipyrHMH xhmhhcckhmh areHTaMH. C noMombio Memaa HHCTpyMeH- 
TajibHoro HeHTpoHHo-aKTHBauHOHHoro aHaJiH 3 a (HHAA) b o 6 pa 3 uax kpobh h 
xcejiHH 6 biJio H3yneH0 co/tepacaHne 31 XHMHnecKoro 3JieMeHTa (jihthh, py 6 njiHH, 
ue3HH, KajiHH, HaTpHH, Me£b, cepe 6 po, 30 jioto, 6 epHJuiHH, 6 apnn, ctpohuhh, 
UHHK, KaJIbUHH, MaTHHH, pTyTb, aJIIOMHHHH, CKaHJtHH, JiaHTaH, uepHH, eBpo- 
nHH, ojiobo, cypbMa, xpoM, cejieH, mojih 6 £Ch, Tejuiypnii, MapraHeu, 6 poM, ho jx, 
xcejie30 h Ko 6 ajibT). 06jiyneHHe npo 6 ocymecTBJiHJiocb Ha 6a3e nccjiejioBaTejib- 
CKoro HjiepHoro peaKTopa HMM 510 npn Tomckom rocyaapcTBeHHOM nojiHTex- 
HHqecKOM yHHBepcHTeTe MO PO, a H 3 MepeHHH 6 biJin BbinojiHeHbi b fljiep- 
HO-reoxHMHHecKOH jia 6 opaTopHH Kacjiejipbi reooKOJiornH h reoxHMHH ototo By- 
3a. OueHKy pa3JiHHHH Mexcjiy Bbi 6 opKaMH ocymecTBJiHJin c Hcnojib30BaHHeM 
tj^pHTepHH CT'biojieHTa (JlaKHH, 1980). Pa3JiH4HH cpaBHHBaeMbix pe3yjibTaTOB 
(X ± m) CHHTajiHCb jiocTOBepHbiMH npn P < 0.05. 


PE3YJIbTATbl 

/],jih pemeHHH Bonpoca o bo3moxchocth 3apaxceHHH o6cjie£OBaHHbix 6ojibHbix 
He TOJibKO O.felineus , ho h TpeMaTOjtaMH pojia Metorchis , HaMH npoBojtnjiocb 
onpejiejieHHe cneuncJiHMecKHX npoTHBOonHCTopxo3Hbix h npoTHBOMeTopxo3Hbix 
aHTHTeji B CbIBOpOTKaX KpOBH 60 JIbHbIX C OBOCKOnH4eCKH yCTaHOBJieHHOH HHBa- 
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3neH onMCTopxM^. H3 139 o6cjiezioBaHHbix HaMM 6ojibHbix jnaaen 78 nejioBeK 
(56.1 %) HMeJIH MMKCT-HHBa3MIO OnMCTOpXOB H MCTOpXOB, 58 HeJlOBCK (41.7 %) 
6bIJlH Cep0n03MTMBHbI TOJlbKO B OTHOIlieHHH OnHCTOpXOB, a 3 nejiOBeKa (2.1 %) 
OKa3aJlHCb Cep0n03HTMBHbIMM TOJlbKO B OTHOIlieHHH MCTOpXOB. 

B o6pa3uax uejibHOH kpobh h xcejinn, nojiyneHHbix ot 6ojibHbix c KaxcibiM 
H3 OTHOJIOTHHeCKHX BapHBHTOB 0nHCT0pXH£030B, 6bIJIO H3yHCHO COJtepXtaHHe 
31 xHMHHecKoro ojieMeHTa. nojiyneHHbie pe3yjibTaTbi conocTaBjiHjincb c cojiep- 
XCaHHeM 3THX XHMHHeCKHX 3JieMCHT0B B 06pa3UaX XCeJIHH H KpOBH 3JlOpOBbIX 
mojxcPi. B pe3yjibTaTe hbmh 6mjih BbmejieHbi Te XHMnnecKHe 3JieMeHTbi, noBbi- 
nieHHe co/iepxcaHHH KOTopbix bo Bcex H3yneHHbix GnojiorHHecKHx xh^koctax 
OKa3ajiocb Han6ojiee xapaKTepHO jijia 6ojibHbix onHCTopxHjicmMH, npoxcHBaio- 
mnx b r. ToMCKe, no cpaBHeHHio co 3aopoBbiMH jnojibMH. B o6pa3uax kpobh, 
nojiyneHHbix ot 112 6ojibHbix, Korapbie hmcjih MOHOHHBa3HK> onncTopxoB hjih 
MHKCT-HHBa3HK) OnHCTOpXOB H MCTOpXOB 6bIJIO yCTaHOBJieHO JlOCTOBepHOe yBe- 
jiHneHHe coziepxcaHHH tbkhx M3, KaK xpoM, pTyTb, 6poM, py6n,ziHH, ue3HH, jiaH- 
TaH, cejieH, uhhk h Ko6ajibT. B o6pa3uax xcejinn y GcuibHbix onncTopxHjumMH 
6biJio 3aperHCTpnpoBaHO noBbiineHne coaepxcaHHH xpoMa, 6poMa, py6n£HA, 
JiaHTaHa, uHHKa h Ko6ajibTa. 

YCTaHOBJieHO, hto y 6ojibHbix c mhkct- h MOHOHHBa3Hen no cpaBHeHHio co 
3JlOpOBbIMH JHOAbMH OTMeHaJIOCb 3HaHHTeJIbHOe noBbiineHne COJiepXCaHHH B KpO- 
bh pTyTH (b 2.2 h 4.1 pa3a), xpoMa (b 8.9 h 18.6 pa3a), a TaKxe 6poMa (Ta6ji. 1). 

y &OJIbHbIX C MHKCT-HHBa3HeH OnHCTOpXOB H MCTOpXOB no CpaBHCHHIO CO 3 JXO - 
Pobmmh jnojibMH Taioxe 6buio yCTaHOBJieHO cymecTBeHHoe noBbiineHne coziep- 
xcaHHA b KpOBH ue3HA h JiaHTaHa (b 4.5 h 8.16 pa3a). 


Ta6jiHua 1 

CoaepxaHne H3yneHHbix MHKp03JieMeHT0B (M3) b o6pa3uax uejibHOH kpobh 
(b MT/kT CyXOH MaCCbl, X ± m) y 60 JlbHbIX, HMeBlUHX MHKCT-HHBa3HK) OnHCTOpXOB 
H MeTOpXOB HJIH MOHOHHBa3HK) OnHCTOpXOB 


Table 1. Concentrations of some trace elements detected in samples of peripheral 
blood (mg/kg of dry sediment, X ± m) obtained from patients with the mixt-infection 
of opisthorchis and metorchis and the opisthorchis mono-infection 


M3 1 

CoaepxcaHHe M3 b uejibHOH kpobh (b mt/kt cyxon Maccbi) 

y o6cjieaoBaHHbix rpynn jnoaen 

3aopOBbie 
n = 32 
(rpynna 1) 

MOHOHHBa3H5I OnHCTOpXOB 

n = 42 (rpynna 2) 

MHKCT-HHBa3Hfl OnHCTOpXOB 

H MCTOpXOB 

n = 70 (rpynna 3) 

XpOM 

0.11 ±0.01 

0.98 ± 0.09* 

2.05 ± 0.21* # 

PTyrb 

0.07 ±0.01 

0.16 ±0.04** 

0.29 ± 0.03*** 

BpOM 

10.11 ±0.96 

28.52 ± 2.23* 

36.40 ± 1.98** 

PybnziHH 

9.95 ± 0.42 

10.41 ± 0.71 

7.33 ± 1.21 ## 

Ue3HH 

0.02 ±0.01 

0.04 ±0.01 

0.09 ± 0.02 *** 

JlaHTaH 

0.06 ±0.01 

0.27 ± 0.07* 

0.49 ± 0.06*** 

CejieH 

0.41 ±0.06 

0.51 ± 0.07 

0.82 ±0.10*** 

Uhhk 

24.40 ± 1.13 

29.57 ± 2.45 

38.6 ±2.13** 

KobajibT 

0.06 ±0.01 

0.08 ± 0.03 

0.15 ±0.04* 


npHMeHaHne. M3 1 — MHKposJieMeHTbi. UocTOBepHbie otjihhhh noKa3aTejien y o6cjieaoBaHHbix 
H3 2-h h 3-h rpynn Ha6jnoaeHMB ot TaKOBbix b rpynne 1 (KOHTpoJib) o6o3HaHeHbi 3HaKaMH * npH 
P < 0.01 hjih ** npH P < 0.05, a aocTOBepHbie otjihhhh noKa3aTejien Mexcay o6cjieaoBaHHbiMH 
H3 rpynn 2 h 3 OTMeneHbi 3HaKaMH # npn P < 0.01 hjih ## npH P < 0.05. 
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Eojiee Toro, ypoBHH couepxaHHH xpoMa, pTyTH, 6poMa, jiaHTaHa h ue3HH b 
KpOBM y 60 JlbHbIX C MHKCT-HHBa3HeM OnHCTOpXOB H MeTOpXOB 6bIJIH flOCTOBepHO 

Bbirne, neM y 6ojibHbix c MOHOHHBa3Hen onHCTopxoB (npn P < 0.05). B aHaMHe- 

3e y OOJlblUHHCTBa 60JIbHbIX C MHKCT-HHBa3HHMH no CpaBHeHHK) C OOJIbHbIMM 
c MOHOHHBa3HHMH Ha me OTMenajiacb cpeuHHH h 3HaHHTejibHaa npouojixHTejib- 
HOCTb 3a60JieBaHMH (OT 10 £0 40jieT) C nOBTOpHbIMH AereJlbMHHTH3aUHHMM 
H pe- H CynepHHBa3HHMH. B KpOBH 60JIbHbIX C MHKCT-HHBa3HeH onHCTopxoB H 
MeTopxoB co^epxaHHe HeKOTopbix 3cceHunajibHbix M3 — cejieHa, UHHKa h ko- 
OajibTa 6biJio uocTOBepHO Bbirne, neM y 3£opoBbix Jiiouen (npn P < 0.01 bo Bcex 
cjiynanx). KpoMe toto, KOHueHTpaunn cejieHa h uhhkb y OojibHbix c mhkct-hh- 
Ba3HeM OKa3ajiacb cymecTBeHHO Bbirne no cpaBHeHHio c TaKOBOM y OojibHbix 
c MOHOMHBa3Men (npn P < 0.05). 

Y o6cjieflOBaHHbix hbmh OojibHbix onncTopxHAcmMH Obuin ycTaHOBJieHbi jxo - 
CTOBepHbie nojio^KHTejibHbie KoppejinuHOHHbie cbh3h Me^my couepxaHHeM b 
K pOBH pTy™ h cejieHa (r = +0.68 npn P < 0.01), pTy™ h uhhkb (r = +0.74 npn 
P < 0.01), xpoMa h UHHKa (r = +0.63 npn P < 0.01), ue3HH h UHHKa (r = +0.71 
npn P < 0.01), a TaKxce Ko6a;ibTa h UHHKa (r = +0.78 npn P < 0.01). KpoMe to- 
ro, HaMH 6biJio noKa3aHO, hto y OojibHbix jncxaen b uejibHOH kpobh c B03pacTOM 
H npOUOJIXCHTeJIbHOCTbK) HHBB3HH UOCTOBepHO B03paCTaeT COUepxaHHe UHHKa 

(r= +0.87 npn P < 0.01), pTyTH (r= +0.78 npn P < 0.01) h xpoMa (r = +0.85 
npn P < 0.01). CouepxcaHHe 6poMa b kpobh OojibHbix npnMO KoppejinpoBajio c 
aOcOJIIOTHblM HHCJIOM 303HHO(l)HJIOB B KpOBH (r = +0.72 npH P < 0.01). 

KpoMe toto, y 22 OojibHbix, HMeBinnx MHKCT-HHBa3Hio onHCTopxoB h MeTop- 
XOB HJIH MOHOHHBa3HK) OnHCTOpXOB, HaMH npOBOUHJIOCb conocTaBjieHHe couep- 
xcaHHH HeKOTopbix M3 b o6pa3uax uejibHOH kpobh h xejiHH (Ta6;i. 2). Couep- 
xcaHHe xpoMa, 6poMa, pyOnunn, JiaHTaHa, UHHKa h KoOajibTa b acejinn OojibHbix 

Ta6jiHua 2 

CoaepxaHHe HeKOTopbix MHKpoajieMeHTOB (M3) b o6pa3uax uejibHOH kpobh h acejiHH; 

(b Mr/Kr cyxoM Maccbi, X ± m ), nojiyneHHbix ot 6ojibHbix, hmcbuihx cynepHHBa3HOHHyio 
CTajIHK) MHKCT-HHBa3HH OnHCTOpXOB H MeTOpXOB HJIH MOHOHHBa3HH OnHCTOpXOB 

Table 2. Concentrations of some trace elements detected in samples of peripheral blood 
and bile (mg/kg of dry sediment, X ± m) obtained from patients with the mixt-infection 
of Opisthorchis and Metorchis and the Opisthorchis mono-infection 


CojiepacaHHe M3 b o6pa3uax ue/ibHOH kpobh h xe/iHH (b Mr/Kr cyxon Maccbi) y obcjieaoBaHHbix 

rpynn /noaen 


M3 1 

3jiopoBbie 
(rpynna 1) 
n = 8 

MOHOHHBa3HH OnHCTOpXOB 
(rpynna 2) 
n = 10 

MHKCT-HHBa3HH OnHCTOpXOB 

H MeTOpXOB 

(rpynna 3) 
n = 12 


A) >KejiMb 

B) KpoBb 

A) )KejiMb 

B) KpoBb 

A) XCejiMb 

B) KpoBb 

XpOM 

16.52 ± 1.4 

0.12 + 0.01 

21.70 + 2.11** 

0.88 ± 0.05* 

51.21 ±6.74* A 

1.91 ±0.32* 

BpOM 

158.7 + 8.9 

10.70 + 0.91 

194.5 ± 11.5** 

22.82 ± 1.11** 

246.34 + 15.3* A 

35.45 ±2.21* A 

Py6HJIHH 

20.74 + 1.0 

9.32 ± 0.70 

27.64 + 1.25* 

11.90 + 0.75** 

25.58 ± 0.87* 

.6.82 ± 0.95** A 

JlamaH 

0.13 + 0.02 

0.06 + 0.01 

0.34 ± 0.06* 

0.20 ± 0.03* 

1.40 + 0.26* A 

0.40 ±0.08* AA 

Uhhk 

79.63 ± 2.9 

21.45 + 0.93 

142.5 ± 18.13* 

29.84 + 1.85* 

264.26 + 32.1* A 

37.82 + 1.95* A 

Ko6ajibT 

0.57 ± 0.03 

0.03 + 0.01 

0.70 + 0.02* 

0.05 + 0.01** 

1.10 ± 0.14* A 

0.08 ±0.01* AA 


npHMeMaHHe. M3 1 — MHKpoojieMeHTbi. /locTOBepHbie otjihhhh noKa3aiejieH b rpynnax 2A) h 3A) ot TaKO- 
Bbix b rpynne 1A) (KOHTpojib), a Taicxce b rpynnax 2B) h 3B) ot TaKOBbix b rpynne IB) (KOHTpojib) o6o3HaMeHbi 
3HaKaMH * npH P < 0.01 hjih ** npn P < 0.05. /locTOBepHbie otjihhhh Mexcjiy noKa3aTejiHMH b rpynnax 2A) h 3A), 
a Taoce b rpynnax 2B) h 3B) OTMeneHbi 3HaKaMH A npn P < 0.01 hjih aa npn P < 0.05. 
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C MMKCT- M M0H0MHBa3MeM 6bIJ10 3HaHMTejIbH0 Bblllie nO CpaBHeHMK) C COOTBeT- 
CTByiomMMH noKa3aTejiHMM b xccjihm y 3uopoBbix JiioueM (npM P < 0.01). Eojiee 
Toro, B 06pa3uax XtejIHM y OOJIbHbIX, MMeBlHMX MMKCT-MHBa3MK> OnMCTOpXOB 
M MeTOpXOB no CpaBHeHMK) C OOJIbHbIMM C MOHOMHBa3MeH OnMCTOpXOB, 6bIJ10 
o6HapyxceHO uocTOBepHoe yBejiMHeHMe KOHueHTpauMM xpoMa, 6poMa, jiamaHa, 
UMHKa m Ko6ajibTa (npn P < 0.01). AHajiornHHbie uocTOBepHbie otjimhmh couep- 
xcaHMH BbimenepeHHCJieHHbix M3 Mexcuy rpynnaMM 6ojibHbix c mmkct- h moho- 
HHBa3HeM 6buiM ycTaHOBJieHbi b o6pa3ixax uejibHOM kpobm (npM P < 0.01 mjim 
P < 0.05). 


OECyayjEHME 

Pe3K)MHpyH nojiyneHHbie uaHHbie, moxcho cuejiaTb BbiBOu o tom, hto y 6ojib- 
HblX JIIOUeH, HMeBLUMX MMKCT-MHBa3MK) OnMCTOpXOB H MeTOpXOB, OTMeHaeTCH 
noBbiuieHHe couepxcaHMH b kpobm m xcejinn pnua TOKCMHHbix, ycjiOBHO-occeHun- 
ajibHbix m acceHUMajibHbix M3 (pTyTM, xpoMa, ue3MH, jiaHTaHa, 6poMa, cejieHa, 
UMHKa) no CpaBHeHMK) C 60 JlbHbIMM C MOHOMHBa3MeM 3TMX rejIbMMHTOB M 3£OpO- 
BblMM JHOUbMM. ripM 3T0M M3 HMCJia M3yneHHbIX HaMM M3 y 60 JlbHbIX C 
MMKCT-MHBa3MeM HaM6ojiee nacTO perMCTpMpyeTCH cyiuecTBeHHoe noBbimeHMe 
couepxcaHMH b opraHM3Me xpoMa m pTyTM. KpoMe toto, y 6o;ibHbix onHCTopxn- 
U03aMM, MMeBUIMX BblCOKyiO MHTeHCMBHOCTb MHBB3MM MJIM 3HaHMTeJIbHyiO npO- 
UOJDKMTeJIbHOCTb naTOJIOTHHeCKOTO npouecca KOHUeHTpaUMM 3TMX TOKCHHHbIX 
M3, b HecKOJibKO pa3 npeBbimajiM (^M3MOJiorMHecKyio HOpMy m aHajiorMHHbie 
3HaneHMH y 3uopoBbix jnouen. 

H3BeCTHO, HTO npM pa3JIMHHbIX MHC|)eKUHOHHbIX 3a60JieBaHMHX B03MOXCHO 
M3MeHeHMe couepxcaHMH HeKOTopbix, npexcue Bcero scceHUMajibHbix M3 b kpo¬ 
bm. ripM xpoHMHecKOM onMCTopxo3e 6buio noKa3aHO noBbimeHMe couepxcaHMH 
xce;ie3a, umhkb, Meun m MapraHua (KajiMHMH, 1971). Y oScjieuoBaHHbix HaMM 
SOJIbHbIX OnMCTOpXMU03aMM HaSjHOUaJIMCb 303MHO(j)MJIMH M 303MHO(J)MJIbHbie 
jieMKeMOMUHbie peaKUMM, a ypoBeHb 6poMa nojioxtMTejibHO KoppejinpoBaji c a6- 
COJIIOTHblM HMCJIOM 303MHO(j)MJIOB B KpOBM. He MCKJHOHeHO, HTO yBejiMHeHMe CO- 
UepXCaHMH 6pOMa B KpOBM 3TMX 60JIbHbIX MOXteT 6bITb CBH3aHO C nOBblllieHHOM 
aKTMBHOCTbK) nepOKCH£a3bI 303MHO(j)HJIOB, KOTOpafl M36MpaTejIbHO Mcnojib3yeT 
6pOM, a He XJIOp UJIH 06pa30BaHMH aKTMBHbIX OKMCJIHIOIUMX paUMKajIOB (Weiss, 
2006). 

B KpOBM 06 cJieU 0 BaHHbIX HaMM OOJIbHbIX JHOUeM ypOBHM PTyTM npHMO KOppe- 
jiMpoBajiM c couepxcaHMeM cejieHa m UMHKa. H3BecTHO, hto noBbimeHHbie koh- 
ueHTpauMM THxcejibix MeTajuiOB b nMiueBbix npouyKTax npMBOjuiT k HapymeHMHM 
MeTa6ojiM3Ma occeHunajibHbix M3, oco6eHHO umhkb m cejieHa, hto CBH3aHO 
C MX CnOCOOHOCTbK) 3aiUMmaTb OpraHM3M OT COeUMHeHMM PTyTM M xpoMa 3a CHeT 
o6pa30BaHMH KOMnjieKCHbix coeuMHeHMM b KjieTKax neneHM m noneK (El-De- 
merdash, 2006). KpoMe toto, corjiacHO jiMTepaTypHbiM uaHHbiM, HajiMHMe no- 
JIOXCMTeJIbHOM KOppeJIHUMM Me)KUy ypOBHHMM PTyTM M cejieHa B KpOBM MOXCHO 
paccMaTpMBaTb KaK npM3HaK toto, hto ouhmm m3 mctohhmkob nocTynjieHMH th- 
xcejibix MeTajuiOB b opraHM3M hbjihctch ynoTpeOjieHMe b nMiuy pbi6bi, OTJiOBJieH- 
hom b npoMbiuuieHHO 3arpH3HeHHbix BOuoeMax (Cross et al., 2001). M3Becrao, 
hto THxcejibie MeTajuibi m upyrne xmmmhcckmc 3JieMeHTbi, nocrynan b BOuoeMbi 
M3-3a npOM3BOUCTBeHHOM UeflTeJIbHOCTM HeJIOBeKa M BBapMM Ha npOMblUIJieHHblX 
npeUnpMHTMHX, npMBOUHIUMX K 3arpH3HeHMK) OKpyXCaiOIUeM cpeubl, BKJHOHaiOTCfl 
b KpyroBopoT BemecTB. Ohm MoryT juiMTejibHO coxpaHHTbca b Boue, aKKyMyjiM- 
pOBaTbCH B UOHHbIX OTJIOXCeHMHX, MMTpMpOBaTb no nMIUCBOM UenM, HaKanJIMBa- 
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neb b 6woTe, BKJiiOHaH pbi6y h jiHHHHOHHbie CTaziHH rejibMHHTOB (Osman et al., 
1998; Cross et al., 2001). IloKa3aHO, HanpwMep, hto cojtepxcaHne pTyra b MbimeH- 
hom TKaHH pbi6, OTjioBJieHHbix b p. ToMb b6jih3h r. ToMCKa, b 1.5—3 pa3a npeBbi- 
inajio npe/tejibHo jionycTHMbie KOHueHTpauHH (IleTjiHHa, lOpaKOBa, 1998). 

Cpejw oOcjie^oBaHHbix HaMH 6o;ibHbix Han6ojiee BbicoKHe KOHueHTpauHH 
xpoMa, pTyTH, ue3HH, jiaHTaHa h 6poMa b o6pa3uax kpobh h xcejinn 6bijiw bhhb- 
jieHbi b cjiynae MHKCT-HHBa3MH onHCTopxoB h MeTopxoB. KpoMe Toro, cojtepxca- 
HHe 3 thx M3 y OojibHbix oKa3a;iocb 3HanHTejibHO Bbiuie cpe^Hen (|)H3 ho- 

jiorHMecKOM HopMbi zuih uejibHOM kpobh (0.12—0.46 Mr/Kr cyxoii Maccbi juih 
xpoMa, 0.021—0.08 Mr/Kr jxjih pTyra, 0.016—0.02 Mr/Kr juih ue3HH, 0.04 Mr/Kr 
juih JiaHTaHa h 14—20 mt/kt jjji a 6poMa), npHBejieHHon b paOoTax KncTa (1987). 
H3Bec™o, hto pTyTb OTHOCHTCfl k HHCJiy TOKCHHHbix M3, jiaxce yMepeHHoe no- 
BbiuieHHe cojiepxcaHHH kotopmx b opraHH3Me MOxceT npnBojiHTb k He6;iaronpH- 
HTHblM nOCJiejlCTBHHM. HeCMOTpfl Ha TO HTO XpOM OTHOCHT K HHCJiy TaK Ha3biBae- 
Mbix acceHunajibHbix M3, a ue3HH, jiaHTaH h 6poM — k HHCJiy oraocHTejibHO 
MaJIOTOKCHHHbIX HJIH yCJIOBHO-OCCeHUHaJIbHbIX M3, HaKOnJieHHe HX B KpOBH H 
TKaHH neneHH b KOHueHTpaunax, MHoroKpaTHO npeBbimaioiHHx cpejiHioio (J>h3ho- 
JIOTHHeCKyiO HOpMy, Heo6xOJlHMO paCCMaTpHBaTb C TOHKH 3peHHH nOTeHUHaJIbHO- 
ro pwcKa TOKCHnecKHx hjih/h MyTareHHbix 34)4)eKTOB (Abumh, 1972; Khct, 1987). 


BbIBOflbl 
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Ba3HK) no CpaBHeHHIO CO 3JI,OpOBbIMH JHOJtbMH, B KpOBH H XteJIHH 6bIJIO yCTaHOB- 
JieHO noBbiineHHoe HaKonjieHHe pnjta tokchhhmx, ycjiOBHO-occeHunajibHbix h 
occeHunajibHbix M3 (pTy™, xpoMa, 6poMa, ue3HH, JiaHTaHa, cejieHa, Ko6ajibTa h 
UHHK a), hto npexcae Bcero MoxceT 6biTb o6ycjioBjieHo 6ojiee bmcokhm cojtepxca- 
HHeM 3THX XHMHHeCKHX OJieMeHTOB B nOHBaX, BOJte H, B03MOXCHO, B peHHOH pbl- 

6e b 6acceHHe p. ToMb. 

2. AKKyMyjiHUHH b kpobh h xcejiHH nepeHHCJieHHbix M3 y OojibHbix c 
MHKCT-HHBa3HeH OnHCTOpXOB H MeTOpXOB BbipaXCCHa 3HaHHTeJIbHO 6oJIbIlie, HeM 
y 60JIbHbIX C MOHOHHBa3HeM 3THX rejibMHHTOB. KpOMe Toro, y 6oJIbHbIX c 
MHKCT-HHBa3neH HanOojiee nacTO perHCTpnpyeTca cymecTBeHHoe noBbimeHne 
cojtepxcaHHH b opraHH3Me xpoMa h pTyra. KOHueHTpauHH 3thx tokchhhmx M3 
y 6ojibHbix onncTopxHjto3aMH b HecKOJibKO pa3 npeBbiinajin (})H3HOJiorHHecKyio 
HopMy h aHajiornHHbie 3HaneHHa y 3,aopoBbix jikwh. 

3. HaKonjieHHe M3 y 6o;ibHbix onncTopxHjKmMH HMejio npaMyio 3aBHCH- 
MOCTb OT HHTeHCHBHOCTH H npO/lOJIXCHTeJIbHOCTH HHBa3HH. 
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INCREASED ACCUMULATION OF SOME TRACE ELEMENTS IN PERIPHERAL 
BLOOD AND BILE OF PATIENTS INFESTED WITH OPISTHORCHIS 
FELINEUS (RIVOLTA, 1884) AND METORCHIS BILIS (BRAUN, 1890) 

E. N. Ilyinskikh, I. N. Ilyinskikh, N. N. Ilyinskikh 

Key words : opisthorhiasis, trematode, Opisthorchis felineus, Metorchis bilis , Ob River region, 
trace elements, mercury, chromium. 


SUMMARY 

The invasion with Opisthorchis felineus (Rivolta, 1884) is known to be common in the 
Ob River region, West Siberia. These trematodes parasitize biliary tract of devinitive host 
(man or some species of animals). Other opisthorchiid species occurring in West Siberia, 
Metorchis bilis (Braun, 1890), has also been recorded recently as human parasite. Life cyc¬ 
les of both these trematodes include fish-eating mammal hosts. Eggs of O. felineus and 
M. bilis are very similar morphologically and can hardly be indentified. Chronic invasion 
with the helminthes is found to be a cause of disbolism of trace elements or high accumula¬ 
tion of some essential and toxic elements in the organism of definitive host. The aim of the 
present study was to determine concentrations of some essential and toxic elements in sam¬ 
ples of peripheral blood and bile obtained from patients infested with Opisthorchis and/or 
Metorchis using instrumental neuron-activation technique. 

At first, all patients with microscopically confirmed opisthorchiasis (by microscopic 
examination of faeces and bile for the helminth eggs) were examined with serological met¬ 
hod (ELISA) for specific anti -Opisthorchis and anti- Metorchis antibodies. Among 139 exa¬ 
mined patients, 56.1 % had specific antibodies against both Opisthorchis and Metorchis , 
41.7 % showed anti- Opisthorchis antibodies only, and 2.1 % turn out to be seropositive for 
diVKx-Metorchis antibodies only. Of 31 elements detected in the samples of peripheral blood 
and bile, the concentration of nine essential and toxic elements (mercury, chromium, cesi- 
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um, rubidium, lanthanum, bromine, selenium, zinc, and cobalt) in the patients with the 
mixt-infection of Opisthorchis and Metorchis (78 individuals) and with the Opistkorchis mo- 
no-infection (58 individuals) were significantly higher than those in healthy uninfested in¬ 
dividuals. Among these elements, mercury and chromium showed the highest concentrati¬ 
ons in infested patients. We suggest that the significant increase in concentrations of some 
toxic elements in blood and bile of patients may be associated with increased bioaccumula¬ 
tion of these elements in environment, especially in the local river water and fish. More¬ 
over, concentrations of such elements as chromium, mercury, cesium, lanthanum, seleni¬ 
um, and zinc in blood and/or bile of the patients with mixt-infection of Opisthorchis and 
Metorchis were significantly higher than those in the patients with mono-infection of Opist¬ 
horchis . Accumulation of these elements in the organisms of patients was positively correla¬ 
ted with the number of parasites and the duration of helminth infection. 
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